Introduction
between normal and diseased AVICs. Nonparametric Mann-Whitney U test was performed to confirm 187 the difference of the 2 group comparison. For multiple group comparisons, nonparametric Wallis test was performed to confirm the differences. Statistical significance was defined as P≤0.05.
Results

190
NT3 promotes human AVIC proliferation in a dose-dependent fashion
191
The levels of cell-associated NT3 protein were higher in AVICs from stenotic aortic valves
192
( Figure 1A ). This observation is consistent with our previous report (48) . To determine the effect of NT3 
NT3 promotes collagen III production and deposition in human AVICs
202
The principle ECM components of the native aortic valve are collagen (74% type I, 24% type III 203 and 2% type V), elastin and proteoglycans (1). Excessive production of ECM within heart valves results
204
in leaflet thickening and impairs valvular function (43). MMP-2 and MMP-9 are involved in the 205 degradation and reorganization of ECM in heart valves (31, 32, 37) . To determine the effect of NT3 on 206 ECM protein production, we treated normal AVICs with NT3 (0.10 µg/ml) for 3 days and applied 207 immunoblotting to analyze the levels of MMP-9, MMP-2, collagen I and collagen III. Figure 2A shows 208 that NT3 up-regulated the levels of MMP-9 and collagen III, but had no effect on MMP-2 and collagen I.
209
Thus, NT3 selectively up-regulates collagen III and MMP-9 levels in human AVICs.
210
To examine whether NT3 promotes collagen deposition, we applied PSR staining that identifies 211 collagens (46). Cells were treated with NT3 for 28 days. PSR staining and spectrophotometric analysis of eluted PSR stain were applied to assess collagen deposition. The results in Figure 2B show that 213 collagen deposition was markedly increased following prolonged exposure to NT3. Thus, NT3 induces 214 collagen production and deposition in human AVICs. We applied Trk inhibitor to evaluate the role of Trk in NT3-induced ECM protein production in 228 human AVICs. K252a (0.20 µmol/L) was added to cell culture medium 1 hour before addition of NT3
229
(0.10 µg/ml). The results in Figure 4A show that K252a markedly reduced NT3-induced MMP-9 and 230 collagen III production. To determine the role of Trk in NT3-induced collagen deposition, cells were 231 cultured with medium that contains NT3 for 28 days in the presence or absence of Trk inhibitor. As 232 shown in Figure 4B , inhibition of Trk decreased collagen deposition in cells treated with NT3. Thus,
233
NT3 induces ECM protein production and collagen deposition in human AVICs through Trk receptor. collagens are present in all three layers, but are most abundant in the fibrosa layer (18). Extensive 286 fibrosis with disorganized collagen fibers is observed in diseased valves (3, 9, 21) . Interestingly, we 287 observed that NT3 was able to up-regulate the levels of collagen III in human AVICs, but had no effect 288 on the level of collagen I. Moreover, we observed greater collagen deposition in AVICs exposed to NT3 289 for a prolonged period. A previous study reported that in the aortic valves of patients with aortic stenosis, 290 the levels of MMP-1, MMP-2, MMP-3 and MMP-9 are markedly increased (7). We observed that NT3 291 up-regulated MMP-9 but not MMP-2. It appears that multiple mediators are involved in the sclerotic 292 changes in diseased aortic valves and that NT3 is one of the mediators. MMP-9 is known to mediate 293 type III collagen degradation in liver fibrogenesis (42). MMP-9 also has a pro-fibrogenic effect in the 294 lung and kidney (29, 40) . The relationship between MMP-9 and collagen III, as well as the role of 295 MMP-9 in collagen deposition remain unclear from the present study. Further studies are needed to 296 address these issues. Nevertheless, greater production of collagen III induced by NT3 could cause a 297 change in the ratio of this type of collagen to other collagens and may alter valvular ECM components.
298
As the net rate of cell growth depends on a fine balance between the rates of cell proliferation 299 and cell death, we examined whether reduced cell apoptosis contributes to cell growth. However, no 300 apoptosis is evident in AVIC cultures, and treatment with NT3 does not induce apoptosis (data not 301 shown). It is noteworthy that increased ECM protein levels accompany greater cell density. However, show that inhibition of Akt or cyclin D1 suppresses NT3-induced expression of collagen III and MMP-9.
571
Data are presented as mean ± SE of 5 experiments using different cell isolates from distinct donor valves. 
